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(57) Abstract: When the number of signal sources N and the number of sensors M is in the relationship of N > M, a mixed signal 
can be separated with a high quality. Firstly, a value of an observed signal which has been observed in the sensor is converted in a 
signal value of a frequency region. By using the signal value in the frequency region, a relative 
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value of the observed value between the sensors is calculated for each frequency. Next, each relative value is clustered into N classes 
and a representative value of each class is calculated. By using the representative values, a mask is created for extracting a value of a 
signal transmitted from theV(l^V^M) signal sources. By using this mask, a value of the signal transmitted from the V signal 
sources is extracted from the signal value of the aforementioned frequency region. After this, if V = 1, the limit signal is directly 
outputted as a separation signal and if V ^ 2, ICA or the like is applied to the limit signal so as to obtain a separation signal. 
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12 N 

Hk\^ -?X7Uffl%$40iZ.XiXmma , a , . . . , a <£>5-bV(2^V^M){@£rjgyi 

1 2 N 

f-itt^ PS^f #m«50-k^:*Dlvr, mm-^im (f, m)a^v^(7«f 

j 

[0033] mm^m ^mmo-kias^^x^ vm^mm^n^t^^m^^^ 
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[oo34] ft^{-^ra^^^^aJ7o-k^^:i3v^T.^M^^^T*#fetbTv^5^ll^m-^ 

zi^xmrn^ m^-m^-nso^x, &%kmfab<Dmti*m&i^ Nm±x<D^m 
[oo35] < mj&RTft&m<Dmim > 

v ^xmmznzvtUK&^x, ^<Dm.mm ^bum ^^w^m-r^wx^ 

v. ^<D^MmNte^m^zmm-*imk-tz> 0 tut. zom^i^n*. rwitt 
^mwix^^^^mxh^.^nbnmm±^mm^n^h(Dti-^o 
[0036] £-r\ mm^mt^x, &±^K&\,^xmm&titcmmm®<o&ffimm-fhi a> a 
=i, .... M)SrSB«sis2tc»jjiftL-cs3<o ^ux, «-g^««tadSHMsnst, m# 

&-rmttffi7ttyy-3n, mmm^r^^u ^frb&mmm^m* (t)& 

j 

i 

1E«§B90tci»jW$tt^jSiSEffcffi«©«a9ft-iHiiK (f. m)tt, ft*te£j*tt30fc: 

j 
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[0037] fc*3 % fB*Nifiz (f, m) ibTfi, , 
[f£8] 

Xi(f,m) 



ffitB ^ z,(f,m) = ?t j) &t5^*I It z 2 (f,m) = 

Xj(f,m) 



Xj(f,m) 



0*j) 



GR9] 

, „ -l z 1 (f,m)v 

z 3 (f,m) = cos — 

«r;i©*I*Nitz(f, m)£LTflJfflU ti*Mia»ttilfB3itt, r<Z5z (f, nOSrHLWt"**! 

3 

3 

^y^<B32tt, — P#SSlftfR9()a»e>tB*Mi£z (f, m)&)I|S&St#-:&^ itLfe+Hfcf 

3 

3 

y^*532tt, i£«b*xfcfI*Mitz (f, m)j&^HXh^9ASr^-rSo 

3 

[0038] 05tt, ^©j;5^f^j*$^t^b^A©^^-efes 0 r©^jf*agft#©^c 

N=30t>c^-efc ; 5o 

r.©^<?5^^y^SP32tt, :©M?:N(=3)fiO^^(:OMl?l^7 
**91-93) Jc^^y^i-Sc -*ttt, 0>Rtf> a^JfcBHttSrKJ&LT^^y 

^yX, ISBN 4-915851-24-9, ^10*J^#J$ o )„ -^^^liy 
^$ttfc#^^C (i=l, 2, .... N)fi, f@*iiiz (f, m)0^t?fe«9, Bttfe^W 

i 3 

^m^T^fflVNTC (f) = {z (f,m) |meT}ffe5, 

i i 3 i 
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[0039] ?7XfV>ym32^&J^tl1t?7Xfiy>'y<Dtitn&9X*C ,C C ) i* % — 

12 N 

*C ,C ,...,C (Dttmma ,a ,...,a ^Mmir^(^^S5) 0 JMfcfftKte, #J;U^ 

1 2 N 12 N 

,...,a t-r^>(ia5#^) 0 &*3, ^OftJHSa ,a ,...,a te, Nfli^^f -*§-<D5lJ& 

2 N 12 N 

[0040] r^jcoft^ga ,a ,...,a cDlf^fi, -^|S'[g^90{C^$tLfc^, 

12 N 

1 2 n o 

0 0 

j&«*^aj5o-k(k=i. .... u), mmm*ftmmo-kx.xfimmmmmm&7o 

[0041] *-f , ^^$lJ^gP40fi, — i^tt»90^»tt$*tfcag»K:iSr^^fc«S^fe 
&^£&k£U ST/— ^IHttgU90(C^-r5(^Xy7 P S7) 0 ^^$y^g|J40 
— R*fE«fcB90a»e>&gcSG Rt^SGSr^aii-o ^LT. ^^$fJ#§P40«, 

0 

0 0 

G c ( a c te a Offim^^i-) ) ©TG^tf ig Hi fcv ( £ M) fl©^*^©*^ Sr 

k 

m&u z<dm&g *mfE-rz>7 £ —?*mksG icftAu ^©»sg h#ie 

k k k 

[0042] ffijefll -§-^§|550-k©^^^|fP51-k« N — H#fEl£^OlJ:te*ft£*Wt^$C 

sg £^#.wu r©^#:sG ^j;oT#^$tbSS^G &ttmmz.wuryx<Dm 

k k k 

WW**? j fctt, v (2 ^ v^M) flof^3HfiSr&tp Bf^©$Effl (PS^ffl) t-fc^ 
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[0043] *mmv\L N-v+im<D^>-^£mf&i$tizttftm^-j*7*~^(Dmfa 

k 

o k 

*i\ -^.^ffr&gB5 l-k^S, — B*fBlt*B90a»&aSRSG , SG XtfSG 

k 0 k 

k k 

SG S.U?SG c ic£oT#££*v5G PIG c (D^(PS^t5fflrt^VM^it)i--< 

Ok Ok 

TSrttWU ::tv<b£0 (i=2, .... N-V+DirT^ ^br, -e^f^fiScSBSl-ktt, 

i 

0 0 l$ffi«&90t£#Hfl»j1-3 o -^;*^ffr5fcgB51-ktt\ — R#1E1*SIS9 

1 i 

O^fe 0 0 ^AJftfcttffiU r =(d/v) cos 0^ = 1 U-V + 1) &m&& 

m-tZo tsbK, -?x?ftf&mi-kn, mmnvm (f) <Dmmu (f) =e XP o 

NBF NBFji 
ji j 
1 

Sl^, ((N-V+l)X(N-V+l))Wii5CfT^JH (f)tfS3j&£*L5 (133 :51a- 

NBF 

k) 0 

[0044] &*5, 20<75ir^m^^^m^J<f#ffi{itBMz (f, m)a>M#£>*b£ 

1 

3 1 

i 

jf-^giJ^ft^LTV^o *fc, r©6 (i=l, 2, N-V+l)<DkVJjlZm6 

1 2 
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g <Dit ^MfcttJ&1-Z> 0 -efc6o 

i 

[0045] £f&t5intcmmft?m (f)te, -0#tattlH59O(|lIl)*^NBF^|f|S51b-k(|ll 

NBF 

3) iz&bti, NBF^^5ib-kji, ztDmmnzm (f)£/sv\ 

NBF 

(NBF) <D#t£Srf#oNBFfT?"JW (f) £rffr&-T5 0 w*tf*. iiMff (f) <D 

NBF 

^^ijw(f) =h _1 (f) zntti-rz^t-vmbtiZo 

NBF 

rONBF^TjljWCf)^, -B^IElt^gOdllD^^^^o it^]#'l4f|-^51c 
-k(i, ^(DNBFfT^IJW(f) WlfT g (DmmW (f) , d &UV£— 0#|5lt$P9O^^JlR 

lk k 

[fuo] 

N-V+l 

F(f,0)= SW, k (f)expa27ifd k cos0/v) -(10) 
k=l 

i 

[0046] $Lf$iStifcm fp]#'i4M^F (f, 0 ) te, ^^«/&lH551d-k^»tL5 0 

g&51d-kte, I©fg[6l^itF(f, 0 )<t, -B#f2«^9075^^^{iibfctS^|i:z( 
f, m) dtf>M-TOz (f, m))£<lrffll\ ^^ft^^^M (f, m)££j&-r6 

3 DC 

o 

[0047] 4LI&-fZ>-?X?M (f, m) iLTte, M5-\t. Z.<DmfaW&F(f, 0 ) i # 

DC 

M (f, m)=F(f,z (f, m)) •••(11) 

DC 3 

^i^]#ttF (f , 0 ) 

|>**2] M (f, m)= | F(f,z (f, m)) | •••(12) 

DC 3 

%m^tz.h<D$:^X?M (f, m)i:UTt)«tV\ 

DC 

EtfAtt, ["^^2]eOW(flHHkN=3, -fe>ihSkM=2©3^)Sr^U-CV^o 

$v^Vy^ototfc5o ft*3, ror?uw^^©-7^jfi, m(=v)=2<@ 

<^m^-(^t?«a st)«a xfa£vm*tt2m<Dm^)&v&7£m-%'bvxttimirztc 

2 3 

S?)CDtOTfe5(^ai^07B, Ct>IH^)o 
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[0048] m%.\tUT<D£itc, miRl«H4F(f, 0 )«^^Lfcfc©«r^^M (f, m)fc 

DC 

k i 

ttz (f, m)(Dmm-r^<x^mmm-^mmt^ 0 g Ma ^ a a^ms^ 

3 k 1 N 

, 0° ^z (f, m) % 180° ^z (f, m) ^a bm&m&W$\Z$tsi><Dt+&o £ 

3 1 3 N 

Ok i 3 

mt ^X*m4km*tfm.bW& 0 £fc. G nGta^a tf^axS*^ 0° ^z 

0 k 1 N 3 

(f, m) ^a , 180° ^z (f, m) ^a fcB&iKf %& J mKi!t&<Db'tZ> 0 ^UT, P£ 

1 3 N 

[0049] Gftll] 

[^^^3] 

F(f,z 3 (f,m)) z 3 (f f m)e|&*ft#ffi*£fiJtfl*0>$l#c _ 
F(f,9 r ) z 3 (f,m)e|^*{f^^ 



M DC (f,m) = 
[^r* * 4 ] 



,m))| Z3(f,m)e8fe*flr#^«c^Ofa« 
z 3 (f,m)el^5feft-^^lc 

(14) 



M DC (f,m) = | |F(fj0r)| 



DC 

r 

[0050] *fc, Mtli, 

[£Stl2] 
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|>** 5] 



M DC (f,m) = - 



a z 3 (f,m)ePS^ft-^B^ 

b z 3 (f,m)€l&*{f-^g$c-"(15> 

F(f,z 3 (f,ro)) z 3 (f,m)eii$^i& 



[0051] £A±©«fc5t^^f^fifcSlS51-k-C^fifcS*t^^M (f, m) tt, — 0#fEH^9O 

DC 

fc— i^iB«aj9o«^«jfta^«©««flr-9Hitx(£, m^^m-n ^u-c, psje 

If -§-ttaiSB52-k(H2) tt, Z<DTX?M (f, m) i«*MI«©IRWft-9HBX(f, 

DC 

m)fc£/HV\ X ' (f, m) =M (f, m)X(f, m)^^^^, RR^^ffiX " (f, 

k DC k 

m) &*ry ZfS 1 0) „ 

[0052] Z(Dm^iB^mX ~ (f, m) te N -B#|BTO90^^^$^> Pl^ff -*§-#Ht£B60-k 

k 

k 

1) 0 PS^ffi^aX " (f, m) =M (f, m)X(f, m)tt, V(2^ V^M){[§(D{f 

k DC 

k 




a z 3 (f,m)ePS^f-^^c 
b z 3 (f,m)eBfc*ff-*HgJ^--(16) 
| F(f ,z 3 (f ,m)) | z 3 (f ,m) e ffiWm® 
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[0053] *MMm\Zi3ftZ>lCAteJ:&&mVt3i, *T , ICA#8lfT?lJ*i5£g|561-klC:iol > 
t, PS^f #fitX "(f, m)£fflV\ «r3*©^:(2)©^SfllJfcttV^«fr5«JW(f, m) 

k 

&£/£U C©^«tfr^JW(f, m)Sr— NFlB«S890Jc«KWi-*, &*3. -<05>Hltf^J 
W(f, m)£>£fifcK:M:, #l?lf2> JJlT^^^r- ^3^-^— y^^$B62-k 
^^W^liSY (f, m)©7>f— K^y^Srffiv^o ^*ttVt^«ffMW(f, m)te 

k 

v>^m^U62--k^ ^(D^mnmwa, notmmm^-mx "a m)«rfflv\ y (f 

k k 

, m)=W(f, m)X "(f, m)<Dmn&m<\ **Ve*L©#«ifi-JH£Y (f, m) = [Y 
k k kl 

nkl (f, m), .... Y nkV (f, m)] T ££j&U ^^-^IBltlfB90^t&«ft-r6c ^UT 

kV 

, ^rrx-Va^-^— y^^gP62-k(i, -<^^lHfS#^tY (f, m 

k 

Permutation's©**^, 5af-i ^a^-*^— y^fl?ifegB62-kfii, 
»$MiflM§HltY (q=l, ...V)^i*©If|ft^tS©^^/Tt^^n 

kq kq 

ft «Y (q=l, ...V)l-tt^U m&«r»J£f*»t-C— l^|B«9|S90^jtt-t-5o - 

kq 

rtfWII ^ll^f^BY <D_h#^nkqi:LT^|B-r5o 

kq kq 

[0054] JMfctofcrau WtU£. ^—^T^>3^^^r—V^m^62-k7bK — N?IB« 
*B90^kfftffiUfc#mfT^JW(f) ^^fT^'J (N^MOm^f^Moore-PenroseM^M 

BBfcl3] 

argawr 1 ]/^ 1 ]) ■ 

9 a =arccos — ; — — (17) 

q 27ifv _1 d 

[0055] (iaUvfift^ig^, dfi-fe^jir-feVf-j ' ico HQM) 

q 

k k q i 

kq 

kq i kq 

[0056] ^CO^, S/a^-^— y^^gP62-k*S % — P#|EtS$|590/5^ 
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#HfT?IJW(f)£ttttlU^<0#fTW (0* 

q 

w (f)«-[W _1 (f)] w (f) 

q jq q 

[0057] ^f*4-$ttfc#^«fli#«Y ^mmmmmm^70-^mhM o m 

kq kq 

kq 

k 

= [y nkl (t),..., y nkv (t)] T ^±5igcD^^n *SBB5i#ttfen5. wOMiitttt 

kl kV kq 

kq kq 

kq 

kq 

kq kq 

kq 

[0058] l^kK. *rx?HMm40\z&\i ^Xs —tirnM&90frbm&SGbSG iSrttffiU -ft 

k 

b^^-f-G^G i»fP^G u G Srfrfc&^GiU ^O&^G&aSgcSGteftAL 

k k 

, Z.<D&mSG&— l^|B«W90»!^Mfl"t"<6(Ws'^S14)o ^f-> -v^fftl1WSB40H: 

0 0 

v^^dvSr ! Wllfi"S(Wy^'si5)o --~C\ G=G ^ttttfi^^sro^atc 

0 



[0059] — ^\ G=G -Cfcfrfcf, flr#*frgMfP80te*3VvC, — R£fEl*lFB90a»£>#a§ilfck(P# 

o 

miH«as*»7(>-k/k=i, .... u)*^ffi^$tb^mm#y wmwu c 

kp 

fi, 0s*. wr, *Tflr-s-*fra*B80tt, -^FiE«ifis9od^iK^aiu^^Btflr#y (t 

kp 

) <d??ti &itm-fz> 0 ^x\ m&<D&ffiMz&^xmc?i?&ft^frMm-fHM.y 

kq k 
P kq 
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&k&thtt:&mm*my l it) a=i, .... n) tbrm^-rs(^^si7) 0 « 

ZtlZmtJit^t-tZ (^yZfSl 7) „ 

[0060] ::t% ^*^io<D#$nt «y (t)«is^»*iu*3lft«i<e^»fflr#«[y(t 

kq i 

i 

kq i 

i 

[0061] [&14] 

i 

[0062] <*rm<Dmm> 

Musical Noise£r3S££i±<5C:£:t£ft5 0 
[0063] rtU-MU mbfrts:J&W;$:m^X?K£-oX, 2f@W_hMi@^T 
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Z&tlZZ. kit. X^m^it (Musical Noise(D3i§£) ^MX^^ 0 
[0064] *^tft"T?f4N(N^2)fl©«#«Sja^U Mfa©i?>i^miffl£ filiate 

mteVs z<D^yi?&fttmbfrizm&<>tcmft*m'tz> 0 z<Dtctb. roarer 

1 N 

[0065] m^^W^^^«^v?^^^ifi<5<«^1B^/jN$<^6fcfe, m$:<D 

[0066] <&mitm> 

urn. m*m2] xit^m^n^tcm^t, ^mm^mxi^^^m^ 

mi] 





SIR1 


SIR2 


SIR3 


SDR1 


SDR2 


SDR3 




17.3 


11.6 


17.6 


8.1 


7.4 


7.1 






5.9 


17.6 




13.4 


17.4 


18.5 


7.0 




16.2 


13.0 





Sr^aW- hLTV^o *^©SIRfiift#*fr*&$WJfc (Signal to interference 

ratio) (dB)-Cfc^ 5>gH4tg^t-m^T'fc5o SDR^f-^-^Jt (Signal to 
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distortion ratio) (dB) fi^<AS<oaS£^-fif ^T*fc5 0 MJjkhiMfcXZ 

sdr2«i$#2^. siR3;s.ti*sDR3te?g#3{£ x ^^n^u-ci^ ^ 

[0067] r.©«U^t\fc5fc:* ro^O^^Tii, ^!8H4^SIRSretA/if«-ri^<, 
^?*2{cit-<^^?liv>SDRSr#2>r^^^tTv^o r*U2lf-*§-<^^^ 

C^2(D«0^tl] 

[0068] 08^, *tem<o\t -B-frmmwuDoib, vm^mm^-m.^^i^m^^m^ 
tft^piDWP*sr#bfeo Ei8tc^i-5«t3^, mv>$m.<om&v>m Vrfrffimmt 

[0069] £i\ ft£HIt£fifc*B30(Bl8) tt, JS»^^mgR20(|lIl)^^L.fcJS» 
««©««ft#fltX (f. m)«r-P#ffittto90a»M*ffi-*-*o fcte, ft*flt^fe*B30 

(f, m)£r|ftiJU ^7^U>'^$B32mfev^7^y^S:f?v\ ^ffi#ffi$B33 
K*3V^Tf^fia ,a ,...,a So tt&WTQU, tS*Hfiz(f, m)£LT, i 

12 N 
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[«15] 

* /-f ~n -l zi(f ,m)v 

z 3 (f,ra) = cos -2^- 

[0070] Z.frt><Dftmma ,a ,...,a ft, -B^fE»^90 (Ell) (Cfe»^fc^, -*Wffim 

12 N 

ffr&SB151-kft, 2mm<D-*r*9&Wp&rtrZ> 0 loll G m<£**l/5V(=M)tt©ft 

k 

DC 

k 

[»16] 



: (f,m) = {^ 



M k (f,m) = <l \ k (k = l N) -(18) 

0 otherwise 



[0071] RB3t^#tttHlfPl52-k(08)tt % — l^p|B«*P90(Bll)d>fe»e>***^© 

^*^m (f, m) tjim«?^tmiHf ^tx(f, m) t%m^m-r 0 ^LT, ps^ 

DC 

m-i-aaiSRi52-k(08)w:, ^©v^m (f, m )&jsi£#^«<&«®m##K(f 

DC 

, m) \mmmmm^mc a m) =m (f, m )x(f , m) «r*mu m&-B#fE 

DC 

«sp9o(igi) fc»<ft-f «o ^©isj£^#fflK" (f, m) vm<om^rtm^ 

[0072] ^-CTfc-f , IS^fi#4>llt$R16O-k©i«?»j?gpi61-k(08) K*3V vC, -B#IE 
«a$90(Hl)A^V^y^^M (f, m)^«»»^«©*aiflr#fflK(f, m)££r 

k 

ffc^ffii- 0 ^LT, ^^161-k(H8) ft, X " (f, m) =M (f, m)X(f, m)©i 

k k 
k 

SP90(iai)^»«fli-5o Jfcfc, »&TaS«lfel»162-k(Bl8)as, -Nrl5«lFB9O(0 
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DfrbX ~(f, m)Srl»*au [«*ft3]fcW*K 

k 

mm 

i a i m-nr Mi(f>mi)Xj(f>mi) 1 

M 9 L M i( f . m i> x i( f > m i)J 

Xjff.m,) ! m j H | (f)S,(f,m 1 )] = jHjiCOl 
LXKf.moJ LH,i(f)S i (f,m i )J L H n( f )J 

[0073] z.<Dm&n?m-temn?mnni63-kKmbti, mft?mwm63-w±^ £-r 

PB^ff -5§-X* (f , m) fcfcfjfc-f-SVyiJ G Jd^*tLSV«OftaHlCa 

k i 

-?-S?!l)<^£Ife9WU VxvtDjE^fr^iJH" Srf^fife-fSo -*U3\ Vf@o{f ^©1 

M 

[0074] &fci£fT^tf3M»163--kM\ ^LfcE^ff^lJH" ©ifi*fT^JH" ^(D^tHTb 

M M 

, m^-B^|EM90(|lll){C^-r^o ^^gPl64-k(|H8){i, PS^f #ffiX 
" (f , m) tmft?m~ _1 (f)fcSr-«?IB«SlS90(Hl)^fcfflS*WUY (f, m)=H" 

M k M 

_1 (f)X"(f, m)©»*fcJ:!), V«©^H«#ffi©*i£|ltY (f, m) = [Y nkl (f, m 

k kl 

), .... y nkV (f, m)] T ^m-ra 0 &mmwv (q=i, ...v)^^ojr^# 

kV kq 
M i 

[0075] C&30>Hlfe©7£fl8] 
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[0076] E9td^«j;5^, mi<Dmmmm<Dm^mmmt s ^mm^m^m 

*Slflr-JH&X (f, m)Sr-I^IBll«BJ90(Hl)*»yftffl-r5c ft3Hfi£tyfcSB30(ei9) 

j 

12 N 

[«18] 

, (f m \ o«c"l 2 l( f » m ) V 
Z3( f, m) = COS __ 

[0077] £*lktf>ft£Mita ,a ,...,a fi N -^|Btt^90(Ell) toHKWStl/, K3t^#f^dc«B 

12 N 

250-k©^^fi5c9J251-k(ig9)tt, mfe©ft*ffl[a ,a ,...,a fctt^ffiU fa 

12 N 

i 

*fl*HB<£> r»W»te^o^j tt, V(V= 1) fi©ttSHtfc£tfK3£*fifflrt fc*> 
[0078] JWT(-, ^li(Dr^^^^o-v^j<D^#Jii{cov>-C^0^«o 
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NBF 

, -e^^«B251-ktt, — I^IB«»90(Hl)»cKKW*tbfcn*1tta ,a ,...,a 5^ 

12 N 

l 

fliDSr— «FlEl»«IJ90(Bai)d»bttaiU-tixfeSre (i=2, .... N)t-T5 0 i*bb<z> 0 

i 

£.U«0 it— ^FlE'ISa590(Ell)^i^$^o -v^^SP251-kf4, — BtfEHgB 

1 i 

9oa»e>e at* e SrJH&tttHu t = (d/v)c OS 0 o=i, .... n)^iwu ji® 

1 i ji j i 

n$m (f)Oji^H (f ) = sxp (j 2 7c f t )Sr^ttlUT— NFlEti$B90^Jli^ 

NBF NBFji ji 

j 1 

*u m&.wxfimztixfcm&tiz> 0 sk±(o«m\c^ (NXNXDmmrmn (f) 

NBF 

[0079] J&fc, ^^f^^251-ktt, roiij^ff^JH (f)SrffiV\5B^lf— J*?*— 

NBF 

(NBF) ©#14Sr«poNBF^JW (f ) «rflsj*-*-5 0 £*btt* 51® ^JH (f ) ^i£*T 

NBF 

#IW(f) =H _1 (f) Sr*mi-Srt"T?#btl5o roijfrfir^JW(f) =H _1 (f) J*- 

NBF NBF 

^IB'it^90^^§tL6c ^LT, ^^^SB251-ktt, — B#|Ett$|590d>b^<D 
NBFfT^lJW(f) <D\?T g ©fiW (f) , d &tfv£— H#fElt^90a>bJl|I&ttffiU 

lk k 

DC 

<£>-^^M (f , m) h\,XQZjfctZ> 9 

DC 

[«19] 
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9] 



w x /F(f,z 3 (f,m)) i 3 (f,m) 

MDc(f ' m)= lF ( f,e r ) *<f.»)«»&t*ff* " (19) 
:(f ' m) -llF(f,e r) ! 



[-^*^ 1 0 ] 

I F(f,z 3 (f ,m)) | z 3 (f ,m) € l^^f J %)*kt\*<DW$. 
s 3 < 

[0081] 0 tt,l»*i-*N-lfl©W*©5a**I^Ot6««(ttttJ^Sf^^a£Jl^©N- 



Moc(f,m) = ;_ a „ Z3( f im)e »*flr#©«« (20) 



sat, 09*.wr, 

H*20] 

[•e* * l l ] 

F(f,0j)| !Z3(f,m)eBfe*ft-^^0^4S 



M DC (f ,m) = 



|F(f,e r )| ZaCf^el^^f-^RS^ -(21) 
F(f ,z 3 (f ,m)) i z 3 (f ,m) e ifitKffitic 



DC 

rit"5rt6t?a>5o mmmrnxnu a, m ) = i fu, z (f, m>) i zm^zzt 

DC 3 

t-e#6([-^^i2]) 0 

[0082] UllOld, ±3z6<^[^^8][^^12]<^M^-t- 0 W\ ft#ffifcN=3, 

1 2 3 

DC 

ttffi«P252-k»^e>n, RRJtfg ##3tBgB252-k{±, Y (f, m) =M (f, m)X (f, 

k DC j 

m)fc£V)ftMm^Y (f, m)&a&ffi-t-3o «±<D^tt^T©$H*te#a*ttffi 

k 

[0083] <44f£tfcifc> 



WO 2005/024788 



33 



7JP2004/012629 



[*2] 





S1R1 


SDR1 


SIR2 


SDR2 


SIR3 


SDR3 


tifcfcfc 2 


15.0 


7.9 


10.3 


11.1 


17-3 


9.0 


*«m<7X* 8) 


14.8 


.12.1 


5.9 


1 7.2 


14.6 


11.1 


11) 


15.4 


13.0 


8.3 


16.1 


16.1 


11:4 



[«3] 





S1R1 


SDR1 


SIR2 


SDR2 


S1R3 


SDR3 


2 


15.1 


11.3 


9.0 


13.3 


13.4 


9.2 


*JfcS80?x*8) 


14.6 


11.4 


5.5 


17.2 


14.3 


11.6 


11) 


15.5 


12.2 


7.9 


16.0 


15.4 


11.7 



[*4J 





SIR1 


SDR1 


SIR2 


SDR2 


SIR3 


SDR3 


vt*m 2 


11.0 


7.7 


4.3 


10.8 


13.4 


6.4 


*J&S8(?x* 8) 


10.8 


7.8 


2.7 


16.5 


12.9 


7.6 


*flSfig("?X* 11) 


12.0 


8.7 


3.5 


15.7 


14.9 


7.1 



[0085] C8l4©IIJIIi©7l2flB] 

*mmhmi<D*mm^&zmm(DMffix&z>o *temx\^ /^tu^ts 
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*5 X *©te©#ifc^&ate:oivrwu mifrbm3<Dnm<Dmmtmmx«ibZo tut 
. *mmxn, mi<DMM<Dj&mx*mwi,tL$E.mmz a, m ), g*gjfc Z a m), {4 

1 2 

f@^z (f, m)*^#P>nSfg^Sl5fe^|Blz (f, m)3s%,*B*Mgz(f, m)£bTf£ 

1 3 

GR21] 



(1 a min — z — a max 
o 



' b [0 otherwise 

[0087] ft*?, a OViH^ft^jitSra tMf W^S^^N a , a W\ Wt 

k+1 k+V min max 

tfa<a <a , a <a <a ©«BB"ei«&f 5„ -tubfiii^ teKJtUC 

k min k+1 k+V max k + V + 1 

min max 

[0088] £1\ -r^f^fifegP300-k»4, — I^IB«ffi90(Hl)fc»jW*H-CV'»Sffi*fffiz(f, 
m), ^7^CR(;ftSia(i=l, .... N) (^l©^J60^H8^7 L y7 p S3-5#flg) 

i 

B8SC22] 

a 2 (f)i =(l/|C i |)2; ine T i (z(f,ni)-a i (f)) 2 "(22) 
£IR"/^- ^SU", ff&ftf^^-^—v'a^X, ISBN 4-915851-24-9, SUl 



WO 2005/024788 35 ^■T/JP2004/0 12629 



o 

i 

2 



l-k(Hll)fi. — ^IE«lF|S90H:»*A§tL-CV^5^tS:1ia[a 'S^ftSIa 
BR23] 

_ CT k+r a k +g k ,a k+i 



a mm 



CTk+1+ ° k .(23) 



a k+V * a k+V+l + a k+V+l * a k+V 

max , - 

a k+V + a k+V+l 

min max 

[0089] Sl±<D£?iZ$if$.&titz/Ui-V-?x?F (z)tt— «r!E«SIS90(Hl)fc«Klft**tSo 

b 

i-S^*W±B8«g(z)Sr^*U -l*IB*«|J90(Hl)JC«HWi-S o fcjfc, 

$Cg(z)£l/r«:, tffrWJ' 

GR24] 



g(z)= vs? exp {"Mff} 



ilia -a SrEWW-t"**^ atUTIt, a -a>a+a,a + a <a 

k+l k+v min k k max k+v+1 

-a t^X0^m^^m^-t^<Dtm^V<^m^, a=min(a ,a ) 

k+v+l k k+v+1 

kX*%Z>o fc*5 % a RXf a \tt (22) tf>t><£>"?&>5o min ( a , 0 ) a 

k k+v+1 

[0090] *^5i^m^ia5303-k(iaii)^ % — ^iHit$B9o(iiii)^, 

(z)SU«^14Bi^Cg(z)Sr^^,^^+y^^F (z)i£¥tiH£Hftg( 

b b 

z)Sr**5&A/^BB«F(z) =F (z) *g(z)£tH*U rtt^-H#|S'[t^90(Ell)^ 

b 

-£LT, ^^#^*|S304-k(BI 11)^ — H#!Bttg|590(im)a^ ffifcHtz 
(f, m)RTJf|5f8!cF(z)Srlft^ii^ % M»(z) fctB*Mfcz (f , m)mifc^ 
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M (f, m)=F(z(f, m)) "-(24) 

DC 

«r&J*U -B#fBtilHS90 (Ell) fcteiWli-So 

[0091] /^^y-^^F (z) owe, fe6«#^Li:^(ft^) &muvtc& 

b 

^©^^Sr»e>*>/ji^© M&&F (z) fcU ^ (24) (D-^^fcsfcfcTfc <fcv \ 

[0092] ft^Hfia (r©^J^ft^7^^C OTOffi) fc, ^(22) (23) (D&iZ&frtiift 

i i 

Ma 2 ^a ,a k$r?X*m&M304--k(mi)&WEfr7&fr. ¥^a(f), 5>« 

i min max i 

a ^(f^o^v'T^ 
[»25] 




SrJfttiU Htg, (z) ^g, (z)/g, (a,) ; fct, a .KiSitS 
'gk(z) a min >z 



F(z) = 



1 a min — z — a max 



a max <z 



SrfWU ^(24)<^**&3fcJ?>-Ot><fcv\, 

[0093] {w,s(Dmmmmi 

min 

max 

M (f, m)={tanh(z(f, m)-a )-tanh(z(f, m)-a )} a &mbl>>ti:J&1fc<D 

DC min max 

-?**\birz> 0 ta*Hi£z(f, m)ic«, ^l^mfeo^^-e^u^itsiiz^f 

2 
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3 

min max 

M (f, m)=M (f, m)/max(M (f, m)) 

DC DC DC 

[oo94] im^mmmm'] 

tettm^vxs^u^jvm&tv), ^(Dffife<Dmm\ft^t&^xmmzMvx*—u 

C^C26] 



m-r-5#^, a ,a te, #!l;ifc£a <a <a ,a <a <a (Df5ffi-ei£ 

min max k min k+1 k+V max k + V+1 

m-fz> 0 £<oMwm^ m^m^cDmmmmx^tc^tmm^mm^^ 

, a , a <Sr£j$-r5o *J&MXh, itmMz (f , m) , MMJtz (f, m) , 

min max 1 2 

(f, m)*>e>#5,n«flr*©SI*^|^z (f, m)^&, *B*MIz(f, m)£LT{£ffl 

1 3 

[0095] a jo^a 0«5Ht^*ttSti*Httz (f, m) (D^fi, ±^(O^H2U±M&, 

min max 

mx\-m^M ] 0(D^'r^^B (f,m) S:^i-S 0 
[0096] JMfrlftlCte. 0Rrf , ^^M#Pg&40 (HI, EI2) £5— iSfEtftWgoa^ftaHfta^ 
a ,...,a SrjK^WU wtt«bft*Ma ,a a SrSljf ^^o^G 

2 N 12 N 0 

*£r^gtSG (^tAt> r^&gcSG £— R£flB«IB90fct&iift1-5„ -^^fBHSp 

0 0 

ztib&--mnm.U90K&Mi-z> m4:^y^s6) 0 mz., ^^mm%4ox<D 




k+1 k+V 
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.... u), mmm^mmo-kRxfmmmm^mn7o-k(Dmm^m(u^m)^x 

0 

O 0 

ZfrZ>M&G(DffiM& (G c ( a c n a ©M^S^t") ) ©tc&I^ triS S fcV ( ^ M) ^ 
©tt^<fi©3t^G £iliRU :©|^G Sr^p^i-ST*— ^Sr^fBcSG CftAt, r 

k k k 

(OmkSG Sr-NFflBlt*P90K:tMrti-*(Bl4:Wy^ , S8)o RR5£f&#ffr&Sl550-k 

k 

k 

msG fcioT^^S^G lrft;iI(^o^7^f|^tt|i|t5/Mty 

k k 

[0097] mi2A«, *mt&\z&tf&'*4i'V-?x?(DM7F'?ibz>o ^<Dmn, 2m<D\xm\Ua i 

2 3 

3 

^-^^©wc&So r©m©^w«/M^y^^©yv^^b, 0Mttttfe*Hi 

z (f, m) (fB-5§-©£ll3fe#[Rl(deg.))„ r.©EUC^i-J;?K:, ^.©fltJflVM^y^;**© 

3 

[0098] &:ib\ ^©W^liCoV^S, mRTfm2<Dmi&<DMffiibmmX$>Z> 0 
M (f, m)©tftfct)»^>r^-y-r^B(f, m)£ffiV\ JllfigM£<Z>fi-JHItt>e>, V 

DC 

ftX (f,m) Ks^-TV^tB (f,m) &*£3£fcfc,fcim5 (X~(f,m)=B (f ,m)X(f,m) ) 

j 

o 

[0099] <*?B!»©4*«> 
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Musical Noise^^^-fr-Sr^^^-So 
[0100] rtbiC^f U C^tiTO, ^ V-MJ^-^B (f, m) laoT, 2i@£JUiM<@E*T£> 

12 12 

1 2 

1 2 

[0101] ZKDtctb, h^MK^xm-m^m<ommit *&2m&>±&&u ^s-?>v 

^Stf^^ifcfcSi&JKfrffc; (Musical Noise<^3££) SrfflJfttjT?#5 0 
[0102] <x-?^j;-e^^J;50|§fc©J^#(?5tfeIiE> 

1 2 3 

Gfife27] 

gM^M£ xl oo... (26 ) 
lth(t)| 2 

,s :14% % s :23%t^f#(D^!7— ^V^^-y^^^W^tb/Co 

2 3 

[0103] — ^flgtfVW^lJ^^B (f , m) t£±5{S#tfV*7—2£4m, IKJ£f&#«rs 

1 

s <D2oc7Mf ^©jB^UfcJfr&fctts :2. 5%, s :5. 7%X*&>V, s <£>2o<©fi 

2 12 2 3 
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^r(Om^tl,tim^\Ms :8. l%,s :0. 7%"Cfco/to 

2 3 

-<T^>^V^i:^^^ o ctLfi. rO^«8T?tt, Musical Noise365^^UC<V>ri:^ 
[0104] <<l4figtf:tfc> 
[*5] 





SIR1 


SIR2 


SIR3 


SDR1 


SDR2 


SDR3 


2 


15.4 


10.3 


14.6 


9.8 


11.9 


9.2 






8.4 


16.4 




15.0 


20.9 


13.1 


8.2 




17.4 


13.8 





#«fU-Cflr#^«S:fto7hW-Cfc». *fcr©M-Ctt, Igfi#£LT, 3A<Z>f£#(J§t£ 
[0105] i^lCOmfeSDl&m 

«7^«8"ea>5as, ^v^y ^^B(f .i^of^^fest^is^^^tu^s^jsv ^ 

k 

k 
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[0107] -tftfrib, z.<DMm<D^*? ^j&^si-kte, g 'K^iztizftmmz^^ 

k 

1 

f, mh mmitz (f, m), {itg^z (f, m)^i>M#^^f #^>?U^fR]z (f, m)^ 

2 1 3 

1 2 

*Mfiz (f, m)(:fUn- i^</]smmz-&0)&b<9, ^m^feHF^ftv^^ 

3 

3 

te^^y^^^-tV^U m^fitS^J-IBz (f, m) (m^PJ5i5^fR](deg.)) 

3 

[0108] £fd, Z.mm<»Wf£\t -5§-tttMte> ^Sfilc©lfffiX(f,m){^O^qty 

j 

j 

i k 

[15:28] 

X(f,m) = X(f,m)- X{Mi(f,m)X(f,m)} •••(27) 

3b\ ±5zB(^^;(3)(D/^^-y-v^M(f,m)« % ^:tL^ ^ tblO(7)f-t^^^S(D^^^J•UT^^ 

i 

[0109] im8<Dmm<Dj&im 
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[ono] &&m<Dm^ftffimmkmi<Dmm<Dmm<Dm^frffimwit<Dmm±<Dmm 
o-k (ei 1 3) asfs:tte>*x3o ^m^m j^mov >TW:»i«>*ft©^tfttpi«-e*)« 

o 

[0111] , tff#ygfcLT\ #^r>'i^^^V^-cma'J^ttfc:H#^M^^ ^ §-lia'Kf -^x (t) 0 

j 

= 1, .... M)SrflB*SP2(Bll)»c«HWbT43<„ *UT, « ^fttMS^M^ti^ 
,m#5>il^n^^3MJ^^10(OM^iWT^S^fT-t-S o 
*-rm^Sl7 B n-fe^f-3fi, «!W»10©«!MlP©t>^IB««BJ2fcT^-fe^U, 

[0112] #cm % ?7X?V ^^^fU432(BH3)*S, — I^FlEit$B90(|gi)^t&#ft$n^»[^ 
«©*»flr#«X (f, m), X (f, m)«r^ffli- 0 *9**yj"^tt4 

1 M 

32 (en 3) ^ne>j««[»fii«oflr#<iK (f, m) x (f, m)i>>^^mm 

1 M 

fi#^hMrm^*Mdt-*BS)X(f, m) = [X (f. m) X (f, m)]&, 

1 M 

j^^frr^^N^-foo^^c (f) a=i, . . . , N)i<z?9x?v^yum-%M 

i 

«CN^LV^Nfl©^9^C (i=l, 2, .... N)Sr^-T5(^7 l 5'^ , S23) 0 /«C*3^ 
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[0113] rr-c^«8^*3^s^^ttts WLmm^fw^xa, m) ©^-a-e*>?), mm 

^|BJm©^^TSrfflV^C (f) = {X(f, m) | m£T }£^fE£*t5 0 

i i i 

^M^X(f, m))trPC^7^^^^i:-C*fc5 0 Wfeh/SNfifl^*^ 
(f), .... c (f) f±, sv^fcmcc (f) nc (f)^^, i9fcj)T?s,5^i?tt 

N i j 

H*29] 

X(f,m)«U£iCi 

[0114] [^7^^y^SP432-C<O*0.3g©S¥jNB] 
BR30] 



X j (f,m)/|X j (f,m)| (|Xj(f,m)|*0) 
0 (|Xj(f,m)|=0) 



sign(Xj(f,m)) = « 

Yff m . JX(f,m)/sign(X j (f > m)) (|Xj(f.m)|#0) 
X(f,m)^| X(fm) (|X j( f,m)|=0) (29) 

[0115] $feH^lFT?*>tl/Ji, ^(DM(DlEmtU432an, ^(28) (29) <DjEMik% 

BR31] 
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X(f,m)«- 



X(f,m)/||X(f,m)|| (||X(f,m)||*0) 
X(f,m) (||X(f,m)lhO) 



•••(30) 



V^S&ftio itfcVs Y)V<n>$:Z ||X(f,m)||ttX(f,m)cD/ 



-C^iS$tt5L ■ X(f, m) " #Kf, m))SrfflV>S 0 

2 2 

[0116] ^^^a5432b36SfT5^9^y^05^fei:LTtt, Pg®tt*9 

X, ISBN 4-915851-24-9, ^10^J#P#J$ o ) e &3o N V^fH©^7^y^ 
#ifct>, 2o(D^^X(f, m)£X* (f, m)©K«dS5fe«lSiX, ^tbl^oT^^ 

[0117] 0«;ttf, ±3zEtf>:£(29) CO^fCtoX^^^^E^b^tufc^, 

SB432bte, jE£fb£;ixfc2o©««|te#^M'X(f, m) M©=^>r^Eri4r®l| 
^irbTfflV^^^y^Srtf^o &*5, 2o^fy^VX(f, m)£X' (f, m)<0 

l-X H (f, m) -X' (f, m)/( " X(f, m) ■ • ■ X' (f, m) ■ )-(32) 

[01 18] ±i£05£ (29) ^ (30) ^J:oTf-^/W^]E^b$^c^, ?7X*QU& 

Sff432b«, jE^b$^c2o^SlJft-^^h/^^^»^(X(f, m)-X* (f, m))©L 

2 

y/WA ' X(f, m)-X' (f, m) " #Kf, m)-X' (f, m))^, ffigtokHl<J:5L 

2 k 

, J&V ^^iMVEggt (5£ (32) ) LTffl V *X*5X*]) ( [^7* 

^yVi/gP432T^M^I¥^]^BJ^9)o 
Ifcfc, f-t^itm-^433^, -^|Ett§i59O(01) fc*^&h,fc#*?*C (f)*rJH 



GR32] 
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ifcttWU #*7*C (f ) Srft^i-S^^h/l' ( T^2(D^h/Vj fcfB ^ ) a (f ) 
mi~S(^^S24) 0 
[0119] [^iitff^^433-ecOMa^f¥*ffl] 

#ix.tf, ^Ti^mmnwm33(D^m^h^±mn433ami3)^K -matt 

gB90(EIl)^^$tt^^^C (f)£JiI&tttt!U #^**C (f) ^js-T5U->- 

i i 

a i (f) = Zx(f, ra)6 c i (f)X(f,m)/|C i (f)| 

^r#m ^^M«ft*^h^a (f)^b-C^ffii-^o l£VM^ #^**C (f) fc« 

i i 

-f W^A-Xtt, m)«rii^^*^^b, tIfi?rtfe-CrM^i^^h/Va (f)£ 

i 

i 

[0120] ^#^433b(EI13)^. -B#fElftB90(IIIl)/{>>fb, ^^(DiXm^th 

>V* (f), .... a (f)ZWt&~mU ZftbtDG-ftm^Wlsa (f), .... a (f)©»ff 

IN IN 

s (t)^o^^ N -t-<x<Dm$im\z&\,^xmv<t£z>£o^ ^-ixm^w^a (f) 

k i 

jy^^*, m^r, ^#;t!HS433b(0i3);^ m&mvtc&mmm<Dix 

i 



[f&34] 



27cfv- 1 ||d j -d j . || 



e i (f) = arccos &V •";,7 JIV ; - > -(33) 



i 

0 fc*5, d teir>-iJ-j<E>{&«, vteff-*§-£>3££, a (f) teft^^M^a (f) <Di# @ 

j ji j 

j 

[0121] ^m$^c#«l^ffi 0 .(f) te> ^rO^ttS^fflv^c^^h/Va (f) t£*f 

J&ftl-tibtV-C— ^|Btft^90(mi)^^$n5 o ^t> 4 #^433b(013)tt 
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i 

a#f«-<^h/wa (f)<Djifi#£^-r iimcr (f, a (f))=i, 2, .... n)#, -una* 

i i 

SB9O(01)fclfrift$;h,3„ ^LT, &tf#*J5433b(E!l3)ra:, #lx.i^ CLtDjltl^lf 
m' (f, a (f))S^^|EflWP90d»&»*3i*, ^!£a (f)tfSj* (f, a (f))#@OM 

i i i 

i 

[0122] -^^ftHl¥SP40W:, rto^-f^^lvVa (f) Srg^^^po^G 

i 0 

0 0 

^t^^5o-k(k=i, .... u), ^mm^mmo-kRummmm^m^o 

[0123] *i\ ^^»J^«P40tt, — I^«ffi90^**ft$^^»^l*^*.fcia%*ffc. 

^^J«40^ x — ^F|Btt^90(IHl)^^mSG ^U?SG^Wffi-r 

0 

o ^LT, -r^i««I|flJ40tt, ^SG ^ioT^^^tlS^G 2>><b, SGfc«fcoT 

0 0 

S$fe£tbZ>M&G<DffiM& (G c ( a c n a <DffiM&&^-t) ) ©5c«r£tpai S ( 
M)«©ft*'<*M'a (f) (p = l V) (rSg3<Z>^M^j^S)tf>it^G £51 

P k 
k k k 

), .... a (f)<o^b> mfeit^-tvxmm^vmnm^Mfoir&vm^ttm^ 

N 

^h/Va (f) (p=l V)£ftfcH1-3 0 

P 

[0124] ^flgT'fi, r©i^G t^^tL^^^^h^a (f)tdjSV^>C//HitX(f, m) 

k p 

^mmum^G ic^ti^i^m^h^(m^G c (Dmm. * c «*^m*^ 

k k 
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^-X"(f, m)*^i-So 

fl*, -«FlE«lfR9O(01)d^^f»CSG , SG &tf»tff -^^h^X(f, m)*m& 

k 0 

J^TO-^^M (f, m)^^i~5 (^y^S29). 

k 

[0125] [#35] 

fl max (f)6Gk D(X(f,m),a p (f))<min c DOC(f,m),a q (f)) 
M k (f,m) = ^ « q aj6u k 
0 otherwise 

fc*3, D (X (f, m), a, (f)) fi % h yUX ( f , m) t a , 

(f) t o-?^? s \f*¥--%mm 

D(X(f,m), ai (f)) = (X(f,m)-a i (f)) H S- 1 (X(f,m)-a i (f)) Sr^ U 
Z tt* 7 * * C , ©*^mtt^JI = ] ^ 1 X(X(f,m)-a i (f))(X(f,m)-a i (f)) H 

l C i| 

i i 

[0126] Z.<DtX?M (f, m)tt, — Bf WEtl£|590(|2)l) \Z.feM£tl, PS^f #}ftmgB452- 

k 

k(l3l3)«, — ^F|B'lt3590^^^^M (f, m)*aUW(a#'<*M'X(f, m)£:£^ 

k 

-r**M (f, nOHR«Mt#'<*M'X(f, m)t(Dm 

k 

X " (f, m) =M (f, m) -X(f, m) 

k k 

k 

S30) o 

[0127] nORBOtft-SHttX ~ (f, m) ft, -B#1B'»£|$90 (HID iCttjWSftfcfc* PS^ff 

k 

k 

KJfe«#<0«-H-#*«rfT5 (^xyys3i) 0 rr-c, PS^f^ftx " (f, m) «u V(l 

k 

mz.mmt^mx *(f, m)*m\*\m^ftmm£i^xm^tz.m2)*m^xftm 

k 
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[0128] *HJfi«fc43»t*ICA»U:5^irCtt, ICA^KfT^J«l^«R61-k(ig2) 

k 

(f, m)i7)7^- K'^&fflV^. ^3;ftfc#«tfT?IJW(f, m 

k 

^r— y^#^|fB62-ktt, ^0^«lffyiJW(f, m)tRB^m-^ffiX "(f, m)£/Bl\ 

k 

Y (f, m)=W(f, m)X " (f , m)(D^^ffV\ *tl^PiX©5MKflr#«Y (f, m) = 

k k k 

[Y nkl (f, m),...,Y nkv (f, m)] T ^^U j etb^-B#|B'|tla590{C^-t-^ o ^ 

kl kV 

k 

, m)«:7>f— K'^U [tS£3l5fel]^-<^feTPermutationKffi*«l»:-rSo 
,^«fll*ttY (q=l,...V)^^f|f(^j!£;t^^Wn 

kq kq 

fS-JHKY (q=l, ...V)^#^-Urto^JS^-ifC— B#iBita590K:te*ft-?-5o r. 

kq 

r-m, rro^n zfttm-fMBY <D±ttm?n k\.xmfrtz> 0 

kq kq kq 

[0129] JMfcftlcte, m*-t£. '*—^T~isaiS'Xr—y>yM&M62-kiK -NfIBH: 
&90fabWimVtcftfffifmW (f) <D$tfT?iJ (N * MC54&^ttMoore-PenroseSSi(a 

BR36] 

2nfv- 1 ||d j -d,|| 

k k p q 

"W/Va (f) £q# @ O^tY J^JSfd-ttS (^X5/^S32) „ o£«9, 5a 

P kq 

kq i 
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kq 

[0130] y<—^T—^3^'^—]}^VM^62-kt>, — B#|5ltaS90^^^BI 

fT?lJW(f)£ttffiU -e^ffw (f)£ 

q 

w (f)^[W _1 (f)] w (f) 
q jq q 

kq kq 

kq 

k 

=[y nkl (t),..., y nkV (t)] T ^±^c^^n tmm-mtbti&o ^(ommm 

kl kV kq 

kq kq 

kq 

k 

q kq kq 

kq 

[0131] ft ^^«MW«S40^*5V vC, — B#|BlS^90^f5^mSGi:SG ^ttWL, ^tl 

k 

k k 

, rO^^[SG^-0#|Slt$|39O^^-r?)(^^S34) o ^^^J^gP40« 

, -^m.mofrhmksGbsG b&n^mu ^(Drntctam^G^m^G bmv 

0 0 

V^^^JSff-T5(^X^S35) 0 G=G Xt£tftl\-£XTV7 P S27 (DfaM 

0 

[0132] — ;6\ G = G -efonf^^ ft ^^80^*5V^T, — B#|2'|t§|590^^^^^k(Bt 

o 

r^*«mi?B7o-k/k=i u)frbm*)£tvtcfrmm^y (osr^wu - 

kp 

He>oa^/«5^srfi i v> % N^-r-<T^^^f ^#s(^^s36) 0 
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kp 

kq k 

(t) tim&vt£^tvmtstitim&. it ■^m&mote, -r-<x<D^mm -jngy (t) 

p kq 

zmmmteftmm «y (t) a=i N)tzxmti^(^y^s37) 0 % 

i 

Kftmm (t)tzxmti-rz>t)\ mz^^w^mm ^mn^znYWu 

i 

[oi33] zM*ii<D&ima*my wzmmcmiKu mmm^mm^my a 

kq i 

i 

kq i 

mz*yzw^ftMm^m<D^*mmftteftmm-%My(t) tzxmti-rz 

[HSt37] 

yi(t)4z nkq=ai y^(t) 

i 

[0134] &:*b\ ^fi^^LT, (f, m) ££j&-fr-f „ 

[#:38] 



X k (f,m) = < 



X(f ,m) max ap(f)eGk D(X(f,m),a p (f )) < min^^ D(X(f ,m),a q (f )) 
0 otherwise 



G&39] 

max ap(f)eG|c D(X(f,m),a p (f))<min a<j(f)eG c D(X(f,m),a q (f)) 
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[0135] m9<Dnm<omm'} 
<m&> 

[0136] ^BSrJBwc, «^o#^^ov^-ct^0^i-6 o 

^V^{i^T*m^^(^^tb^m^^o^^502i:^LTV>S 0 

<0fifc&fBj$3£11* DVD-RAM (Random Access Memoryh CD-R (Recordable)/ 
RW (Rewritable) ^<D%f^^MU. MO (Magneto-Optical &\sc)^<D%M%^B. 

EEP— ROM (Electronically Erasable and Programmable-Read Only Memory) 
x 79r^*P (flash memory) ^©^fls^U^-efeSo ffil»9J501tt, ft 
^g|7 B n-fe5/^502^ll|-cDm#:rt^#^LT^J;V>L, WDUmm^^ 

[0137] *^ro^J^f ^^n-fe5/-^502^, m^Zfn^^RAM^KX^Xm 

f$istiz>^-w=.Tx3bV), m^m^mmmmiu fe&ft&mmm^ 

^§15517, #«tf?^J£/£*B518, #|*t{t-J§-£j£|f|S519, ^^^^^520, ffj 
$lgB52i;&.tf— mflMM522&mVX\t*Zo i©#J©iS£-fT?iJ#ij£3B512W: 
» ^7^y^§U512a, ft^^h^f+^g|3512bS.tJ ? -<^b^^512c^b 
tV5 c ^<b^> ^7^y^«P512aW:, IE^kSR512aaSU t ^7^^KlflJ512ab 

[0138] <MI> 
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[0139] [^1©^] 

*i\ Mm<o*z^-vmM£frf&Mm&<Difr go, .... x go (t^s^)^ ie 

1 M 

tm&mu^ z*it><Dimm*®x w, .... x go*, M^ntt^-y^ 

1 M 

#M£K£«9 N Ja««^«<^#«(JB««fri:Ol^3R3f!l7*-^)X (f, m), .... X ( 

1 M 

, m), .... X (f, m)Yi, —!%fflteM522\Z.%Mi&tl > m&ft$*m7£U512<D#7X 

M 

^y^95512at31<to-CiK^ii*tLSo ^*^y^H5512ate. rttb^^oT^ 
$Jl5HiH^b^X(f, m) = [X (f, m), .... X (f, m)] T %, Ji&ffcf^CN 

1 M 

iBfo©^C (f) (i=l, .... N) C*7~x7 P S52) . 

i 

C (f)« % ft^^h/Pff^^512b(C^^tL, ^^h/Vff#^512b(i, &?y* 

i 

*C (f)0>ft*'<*M'a (f)&lf tti-T5(;*XS/:7 P S53) 0 #ft*^h/Va (f) tt, - 

i i i 

l^lB«fi|J522m«K(rt*tb, ^h/V^lfP512c{*, ^kSrflliWftttJU #ft*^< 
^h/Va(f)^Ji:-r5m^^tf^JA(f) = [a (f), .... a (f ) ] {^TV? 

i IN 

S54) 0 ^J*$*T,yt«ljeja^^JA(f)tt, — m&W&522\dfeffi£ftf>o 
[0140] S*.^— v- 3 ^^S^g|5513fi, Ji^^ ; fT^JA(f)^B#l5'it^52275^ 

(^^S55) 0 Jfc*3, dc^SKlte, ^5z&-rS^8im#O^Y (f, m) Y (f, 

1 N 

[0141] m^. x*—y ^fflMM&nsiifc&^xmmm&nwAtf) ©flisrjESMbur 
^—Ts?mm^mjt& (*t^s56) % ^(Dtt/t^fi^jACf) wr, 5> 

mtf^I^J*lfP518^^BI^JW(f, m)S:^«(^"5 t y^S57) 0 
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, m), .... X (f, m)Sr«S*5i*, Y(f, m)=W(f, m)X(f, m)©SI*^J:!9, #81 

M 

f3#'<*M'Y(f, m) = [Y (f, m), Y (f, m)] T ^#ffi-r^(^^S58) 0 g 

1 N 

WStufc^Stfi-JHSY (f, m) Y (f, m)tt, — BS1Btt»522teBHW&K,, 

1 N 

btiZ> 0 *L"C, ^nffi«aSHI«B520»:. ^«flr#flffY (f, m) Y (f, m)5r. 

1 N 

tR*iTfc©^|i(|ia7-y*«**JCJ:5I^IHI««©«#fflbr (t), y (t)fc* 

1 N 

i 

[0142] [m^fT^IJjt^512^W^aOf¥lffl] 

*1\ ^7^y^^512a«, -B#|Etea5522d^ic^^fc-r-<TcDir^(D 
«ffllfi#J*#X (f, m), X (f, m) rft^SMf #^K^X(f, m) 

1 M 

= [X (f, m), .... X (f, m)] T i:LTlWigtttt5o ^LT, ^**y>^g&512ate, 

1 M 

i 

IBti$P522tJ:t&*ft-t-5 (^y^S52) „ 
[0143] ttffllft ^^K^X (f , m) C9£<g-Cfc»J, mW$tiRrn<DM&T t 

^V^C (f)={X(f, m) | meT}i*|Si-5 0 W!)y^ltttt, 
«*«as^E«Jtf fc*(^*^«r«Po)^ X7> (jRiBOft-^^h/WX (f , m) ) SrPJ 

c^*^^i-5^-e&5 0 >&*3, #fcn«N«o^^c (f), .... c am, 

1 N 

i j 

BR40] 

[0144] tfcfcl, ft*^*M'f|-**|S512bWu — NFlE'HgB522^^#i5'7^C (f) £rf^& 

i 

mm 
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a i (m) = Zx ( f,m)ec i (f)X(f,m)/|C i (f)| 

9x*c (f)fcjRi-s^>^/vx(f, m)*mm^m*iku mmm&$z#>xzti&tt 

i 

^-<^h/^a (f) irb-Ob £i \ 

i 

[0145] mm^ ^Y/vm.^ui2cx^m<D^-<^wv a <s) %^b#>x, m&nmiMf) 



i 



= [h (f), .... h (f)](^m^^lJTfc^^^^ljA(f) = [a (f), .... a (f)]£ 

IN IN 

— y ^(D&nm 3ra-A,-ei ^ 0 -r&t>*> % ft^^h^a (f) h (f) (^itro 

i mo 

[0146] i^y^r^U5i2&x<D^m(Dnw] 

ibmut ^-m&^mx&z-y-^^ mum ^tw^x a, m) ) ^mc^;*^ 

[0147] Jrffclft^te, Z(Dm<DsEmkn512aa^ 

• <v« * JXj(f,m)/|X J (f i m)| (|X j (f,m)|^0) 
s 1 gn(X j (f,m)) = | 0 (|X j( f,m)|=0) " <35) 

fX(f,i 
[X(f,i 



x ( f >ffi )^r- m)/sign ^ (f ' m » «Wi*<» ... (36) 



,m) (|Xj(f,m)|=0) 

*fc, tShK&mX-foft^ rcD^!j(DiE^b^512aa«, £<b^, 

[£St43] 
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||X(f,m)||{4X(f,m)©y/vi.-Cfe«9, «*.rf. 



L k (X(f,m)) = [2:H|X j | k (f,m)J 



l/k 



-(38) 



T?SilS*t«L JflsJ* ■ X(f, m) " #Kf, m))SrfflV>?> 0 

2 2 

[0148] £fc, ^^y^O^jfeibrtt, ixitf, PiSW^^U^^k-means^^ 

"/^— i^ftglj", *fftW=?3.=.^— i ^aVX, ISBN 4-915851-24-9, ^10^ 
J^#8So )o &*5, V>i*tt©^7^y>^fet>, 2o«D-y->-^X(f, m)£X' (f, 

[0149] 0d;Ltf* _h5ziiO^;(36) (D^^ioT-y-V^^JE^b^tLfc^, f?**})^? 
gB512ate, iE^k$tb^2oO^S!l^f^^^X(f > m) WO=«^^E«ISrEgRt 
^ibTfflV^^^y^^fT^o 2o(D^>^^X(f, nOtX' (f, m)(£> 

l-X H (f, m) -X' (f, m)/( " X(f. m) " • ■ X' (f, m) ■ )-(39) 

[0150] ±3zB^(36) bi£{37) iaott^^Ej|ft$*lfc*l^, *?X*V> 

^h/Wffi©H(X(f ) m)-X' (f, m))©L //Vi* ■ X(f, m)-X' (f, m) ■ 

2 2 

m)-X' (f, m))^\ ffi£tf>kfc:«J:5L JfV^ 3&V >fi=JiMVgEli| (5£(39) ) 

i i k 

[0151] *9**c tctt, feSMtS o*36S^E«jt?ffi©aRft#tt0^jfiv \fc5**Slfll 

i k 
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X(f, m)=h (f)S (f, m)-(40) 

k k 

X^X/sign(X)=h S /sign(H S )=sign*(H ) | S | h •••(41) 

j k k jk k jk k k 

tte&o **Jrr-CW:, sign(H S )=sign(H )sign(S ), l/sign(H )=sign*( 

jk k jk k jk 

H ) (-*tt**Sfc©#««:£*lft«9, &tfs /sign(s )= I s I fc58l#£fflv> 

jk k k k 

[0152] ^ (37) <DlEm\&& (40) in ±0 , 

X<-X/ " X ■ =si@4 ) | S | h /( | S | • " H ) = sigr{H )h / ■ H •■• 

jk k k k k jk k k 

(42) 

£:&5o fcaarr.-cra, ■ silKH )|s |h • = | 3 • ■ h Sfc 

jk k k k k 

i£(4i)^«fc«9, ^(36)td«toT^^k^^affla«#-<^h/W'X(f, mm 

*m&<?hA<b. (f)£sign*(H (f))feVft^?Wl'(D\Km±iZ.M&Z>Z.k&t>frZ>o 

k jk 

^LT, liD&JiWrfilfilSa^ if *«©^C#S I S (f, m) | iZ.£Z> 0 ^(42 

k 

^(37)tJlJ;o-CiEft^*t^:«iBlfll*^^h/VX(f, m)«, aUSiai"W) 
l,£sign*(H (f))h (f)/ ■ ff) ■ (Ci^ri^^^5 o rtb^^> jEMitZfttcWL 

jk k k 

k 

[0153] t/<—^^—^3i/mmMfc^5i3x*<Dmm<Dmm 

k i 

JHjftf8fefClRli:m7fcS«t5m-r5(^7 t y^S55) 0 1" ##8tf§ ^ (f , m), 

y (f, m)t&m^Mb<DMfcft&m$imiz&},^xm— ^sj^t-am&tt 

N 
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[0154] lo g ©flTfRtt, ft*»<0^**^)&^©<fe«W«-e«>«o ti£5fetf>ICA£ffl V \fc 
#Sfc-Ctt, ^^W^ICA^^feT, — T • ^Vn — X (Moore-Penrose 

)MMlj£fT?iJW + (M=N(D^«^^lJW" 1 ^-ifi:)^^ie'lt^^#TV^7^: 0 

GR45] 



e i= cos-^^f /A ^f )) ...(43) 



2tcfc- 1 Hdj-dj. 

i 

[0155] 20 g ^jfeoicASrffl v yfcfrifefcpus, 5>mm#^©»fe*nis i y (f 

i 

GR46] 

, fi f2x <vP(m)'vf 2 (m)> m .... 
cor(v?\v! )= , 1 ', m ' • ' (44) 

V<v?(m)>m W<vP(m)> m 
(fcffU vf (m) =| Y, (f , m) | -<| Yj (f ,m) |> m , (•) B l4^Flmi:|lt5 Cj 

Y (f, m)&7j— Y^vt-f^bX^btto 

N 
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[0156] i^—v^mmm^5i4X'(Dmm(Dmmi 

i 

a(f)«-a(f)/a (f) 

i i ji 

SrfTMWs^sse). a t±, f^^ww (f) <£>jfr g <DH^-c*fc6 0 */c, j 

ji i 

i 

[oi57] i&mm*±i&tEm<DnM] 

^mm<Dm^^>'^<Dmm^M(DmKnvx^xh^m^x<>x^m 

fc>^, 5>il^^^518^^y^p B ^^^514^^li^^^ljA(f) 
^^^"9, WA-T-^a-XM^M$^"JA(f) + (M=N(D#^fi^?ljA 
(f r^C-ffc) £#|Si^lJ W 

f) tmmt^fw^xa, m)t&— B#iEit^522^<b^-&^ zfbh^m^^Ya 

, m)=W(f)X(f, m)<DWimz£<0. ftMit^f&ftY (f, m), .... Y (f, m)Z£.f& 

1 N 

i-5(^^7°S58) 0 

[0158] -fe^-9-(^W^+^^(M<N)(i, ^m^fT^JA(f)^WKf^-< 

^h/VX(f, rrO^d^U #$t{f-S§-Y(f, m){*-#^«^^V\ 
[$C47] 

X(f,m) = A(f)Y(f ,m) = X^ajCOYiCf.m) -(45) 

mm<DM(Oo*>L /JVM,: 

1 
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[*48] 

L 1 (Y(f,m)) = XwlY i (f,m)| -(46) 

VOL. 87, No. 3, pp. 167, 2004^3^ ) 0 Z<D&1£M/Hkmm?&M$rfT 

mZkicmmttt-&*vrbA'X(t, m)kmfem&ftmA(i)kfrtbmmfc&<oft$mm 

W(f, m)&nm\s(XTy'7S57) > ftmmilr£.&LM5191>^Y{f, m)=W(f, m)X( 
f, m)£LT#8t<f^Sfc#Y (f, m), .... Y (f, m)&&X1r&frTy'7S58). 

1 N 

[0159] u5>u l (Y(f, m))<D&Ht&mmzft5<DKftw.m&*%\,^iz^ *mmv 

1 

f) <om (ftm^tbM a (f) ^jiw^jikutv ^ ztib&Mmmviztiz&xmvM 
-rt^oh<Dx-foz> 0 

[0160] *i\ ?ija^5i6ds, -mumn522^(bm^m:^nmA(0Rumwm^-< 

q(k) =argmax | a (f) H -e | / "GO " •••(47) 

i i i 

fafc<5q(k)&»ftU •?T^ilR^m^-^IS«^522^i^-r5(^^7 0 S64) o £ 
5£(47)J*, :K£^IE^£*Wc?fJ I a (f) H | / "fc) " ^H^^h/We^rtSf 

i i 
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a (f)£i!tRl-5St#3r^L-0^ 0 ^^M^e^fa^g:t>i£W^^lvV-a ( 

i i 

f)S:S^i-5a*tt. fr<DmMLX<DBM^?Wl'efc£V)sbtS<t£Z>^bX\ J«<D 
#Y(f, m)*M^<3fc«9,*JNFW^(46)t?^ai$n5Y(f, m) ©W/W^/J^ 

[0161] Jfcfcl, ?lJiHIR£&516te, —\%td,mU522KlfcM£tlX^Z>m$im%'<D-r'<T(Dft 
m^h^a. (f),-, a (f)lil«fcoT!5e>tL5$B^KI4r^-t-fi l ^JQ=[a (f) 

q(l) q(k) q(l) 

, -, a (f)]^^L(^^S65) N P = Q(Q H Q) _1 Q H ^W-f-^(^^S66 

q(k) 

)„ ^LT, ?IJ51^|PB516^ 
e=X(f, m)-P-X(f, m) 

o 

[0162] P-X(f, m) Jftfflft #^^h/VX(f, m)&a$#£IWQfcl*JgUfcfctf\ 

q(l) 

a (f)<Dffl&mz&<>Xn&ZtlZ>i><Z>-V1bZ>o £§<9©e=X(f, m)-P-X(f, m 

q(k) 

q(i) 

iaz, ^.tb^xizm^ntcixm^h^a tm^-r^m^^^x^ ^ 

q(i) 

«>, ftt3^£ftfcft*'<*M'aS, rtaf^flfefcMjl I a (f) H -e | / -60 " <©**ffc 

[0163] ^LT, ^5/^S63T\ ^IJil^gP516^k^M^J8ff"r6t (min(M, N)j@CDft 
^^h/Wa (f^illKU/cCL^fg^h ^Iil^516fi^7 i 5/7 P S64-68cr)/l— ^ 

q(0 

q(i) 

1t^522;^«b^^ > ^^jx^S63— 68©^a^il^$iT/id^ofc*i^il-a'fT 
^ljA(f) C0N-Mj@(D^^^b/P (M^b^) a. (f) £0£Ufc, 
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[#49] 



<r* \ fait 1 J 1 e ww qi«w /AO , 

ai'(f,m) = j o . . , ... _ _ -(48) 



i(f) ie{q(l),...,q(M)} 
U{q(l),...,q(M)} 



t^m^W^a ' (f, m)&£j&-T5(;*X$/:/S69)o Sbfcl. ff^J^SP517tt, 

i 

^(48)^lJ^h/Wa ' (f, 1X1)^^6^?^' (f, m) = [a ' (f, m), .... a ' (f, 

i IN 

m)](rS^^min(M, N)<B£>tt*'<*M'a (f ) bnax (N-M, 0)f@cD0-<^h 

i 

frb&mbisltftTHA' (f, m)jlC|iS)^IttlU -I^FlS«lfR522tC»«fli-5(^y 
:/S70) o Z.<D£5\Z&mZ1n1tftmA' (f, m) tt, NXMtf^lJT*fcS^ % ^<r>o 

[0164] ^g|ff ^J^^518fi, ^©J^jtfT^JA' (f, m) R#flB«fW522a»&«S*tHl, 
, ^OA-T-^n-XM^it^ljA' (f, m) + &#gftfT?lJW(f, m)iUT^ 

feSN^TM?lJ©^«I^T^JW(f, m)^^« G 
[0165] ^mSttzftWttWN (f , m) tt, — ^IB«Sl$522^fejtt$*LS 0 ftWM^ZLfSM 
519te, r<D^PifT^JW(f, m)^ ii{lf^^fM(f, m) t~ ^sEttf|3522*^ 
Y(f, m)=W(f, m)X(f, m) £LT#||f {f -^-J&#Y (f, m) , .... Y (f, 

1 N 

fc#8tfg-i§-j&#Y (f, m), .... Y (f, m)©5*>N-M^©S5j?«^i* 0t!l*S o "f 

1 N 

-Cl^BJbfcM^CD^^h/W (f)<D31#U ^IJA' (f,m)©^, #Ht*T?'JW(f, 

i 

m)cD#m, ^mm-^<^wwY(f, m)<&*m, &tw^^m#ffi yi (t), y 

N 

[0166] <&&m<D%)%:> 
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018— 23tt, jE^L^512aaT^^ttfcIE^cD^m^^Ufc^D^hT*&6 
0 rtbbo^fi, ^#N?WIi30ms©|fPM"Cioifev>f±2o©#^S:2ooW^T?« 

2 

[0167] *t , i^m<DWi&fc%>mjEmk<D&}%:&mi8— 20^-t-o 

^h/>a (f)(CoVNT*^^ff#fi#ibtt^V> 0 — I2l9tt, 5£(36) IC^IEM 
1 

1 

1 

x ^(37)^J;«9iE^t:Lfcm®Kf-^^h^X(f, m)<DzfvyhXhZ> 0 ^(DWxn, 

i 

[0168] ^ikK. 2 : gM<DW&lZ.$5l-tZ>lEmk(D%}%:&m21~ 23^^-r o 

&t>. l^mvm&tmm^ 2o©»«#^HLT«*flif*w:»e>n3&v\ 11122 

£\ jm^^2o^)^-[p]^^^/^i{ c ^jUTV^c *l-c, rfrfb^iwm^-r^ 

1 2 
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^M^X(f, m)O^PyW*>5. Z<DWxn* m&fabMtltc.miftlZ.2m<D? : 7X# 
Jg-^tf^^lvWa (f), a (f) m#jS-f * 0 

1 2 

[0169] [i£{R#fe&JB^fc#^3&J^©»*] 

tfr^bfct^^, n > M<Dm^(D^mnmw a, m)<D£.mz.m^x&'Ht&Btm 

a (f), .... a (f)d>e J M<@^^-rsm^ J fr« C m&>2>1t#>. mm^L ;;VM&.( 

IN N M 1 

N M 

[0170] &2b\ *^if{4, ir^(D^^Mf ^M(Di5:^>P|-UT+^T?feS^^^\ -r&fr-fb 
N^MT'feS^S^tioT, #8t*T^JW(f, m) cD£/£#JI[fi£^£-fr£r^Lfc 

% x«rfflV^#«fT3ajW(f. m)S:^-rsri:i:L-rt>J;v\ 

i-5(^^yS82) 0 ^LT, ?iJjg|RgR5163S, k^min(M, N) -C&5tf>Sa>«#J»r 
b(^7 i 5'7 B S83),k^min(M, N)"Cfctt«, I a (f) H -e | / ■ a (f) ■ ("d^ a 

q(u) q(u) 

q(u) 

TO^Ia (u=l, -, k)^j:oT3R^6^^^^-r ; fT^JQ=[a (f), 

q(u) q(D 

a (f)]&19:^U*XS'7 P S85h P=Q(Q H Q) _1 Q H ?r#l±ib(^^S86), X(f, 

q(k) 

m)-P-X(f, m)<D^^{C«toTa^^h/VeM0fL(^^S87), 
^l^P^Lfdlfi^fc^k<l:LT(^5/^S88) , ^^S83^M5o "T^*>. 
_y^S83~ 88<£>MS£min(M, N)IU#<9Mi- 0 min(M, N)£f4, M&tfN 
(Dffitlfr/h&^&m&M&iV. max(N-M, 0)£tt, N-M&TJWfafrLa**^ 
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[0171] ^(D^nm^5i6n^ri^mn\^tc.mm(M, H)m<Dft&<<*hA'a Sr— 

q(i) 

q(i) 

G&50] 



N(f.»)-| Q i( 



a Yf ,m - i ' ' € {q(l),-.,q(min(M,N))} 
a i (i» m ) = 1„ . f , . _ .. XT -_, •••(49) 

£ {q(l),...,q(min(M,N))} 



i 

min (M, N)^<7>ft^<^]vVa (f) <b N max(N-M, O^^O^M^^lJ^Ufcf? 



i 

?ljA' (f, m) = [a ' (f, m), a ' (f, m)~\*$L$tfrZ>(,* ; TyZfS90) , r©i5t4 

1 N 

fiStSnfcfT^JA' (f, m)H:— l*|E*«R522JC*JW*n^:*, ##f??lJ£jife*|S518U: 

) + (M = Ntf>»^tei£*T?ijW _1 ^-©0 ZftMftmwif , m) i:L"C^i-5 
:/S91) o fc*5 % ^tbttNfiO±IEf^*^h/Wa (f)©^O0^B^±©^Kft^-<^ 

SNfrM*J<0#«fT#lW(f, m) ^fl^-f^o 

[0172] mmmm 

025«,Jl^m^TMf^^fTord^^ra^^m-rSI^^«J^tr^J 

[0173] ^j-ctt, i-^x(D^m<Dmfei$^ftMM6oi-kfrbm£)£fttcm&&ffim 

(om^m nkq (f, m)fcov^,«*K^602^ffl^«««t!i-C«#©«J^Sr 

kq 

feSJl^Mc^T, I^C^a££fo#$t<f-5§-Y nkq (f, m)^-oW^l> 

i kq 
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Y(f,m)=Y nkq (f,m) 

i kq 

i 

Y nkq (f , m) ft H o£JUi&5i§<^ Y (f , m) te, M^^I^IC^^a £t#o#lttm-^ 

kq i i 

Y nk, (f, m)©^ttt 

kq 

[$C51] 

Y i (f,m) = lz nkq=a Y^(f,m) 

[0174] zisxmm^ mmmm^ueo3ft, m^m^mmy-v^wj:^^, 
m^mmmxm^thtcmtim^im a, m)^mmm,y (t) ^mi-5 0 

i i 
k 

[oi75] n^^as. mm*, m&w&mz&^xG &R\x%tmttttz.k&&\i*m& 

k 

-r^xcD^mm^y wzmmftteftmrn-^y (t) a=i, .... N)kvxmt)-r 

kq i 

kq 

»«jft^Kflr*Y (f, m) (i=l, .... N)£U H#^^^f-^i-^bT^^V\ 
[0176] «^CO^SSfe^*3V^TG dS|^Cft*MS:K<a(K^2)-&tf4&^«, k^|fc<£># 

k 

«flr*y a) (q=i, .... v /v no (Dmmtk'mm^mm^y , oo (r=i, 

kq k k k k r 

v )iz-D\,^x<D-t-<x<DW.&itxm-%-(Dffim%nwu fsM<o«v^<£>Kfli^ 

k' 

ov^-cy (t)ty {t)(Dw-^*b%o^ft*.muxmu^temk<D^m^^x 

kq k*r 

[0177] ££>^ ±&<Dmifrbm9<D&mM<DMM*M&^t~yx7 L Mz£<>Xim *3r&m 
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tf^gp43o (mi 3) -c*je>feft*^h^«rfflv \ im2(Dmm<omm] K&nz as 

Hfc52] 

M k (f,m) = I 1 "XXCf - m X*k(0) < nrin k *j D(X(f ,m), aj (f )) 
k ' (0 otherwise 

£: L *CM k ( f , m) & % 

M Cf. m ^ maX »p(^ k D ( X ( f ' m )' a p( f )) <min aq(f ) eG c D(X(f,m),a q (f)) 



:CT.»>-£ 



l DCV . , 

[0 otherwise 

£LTM (f, m) (M (f , m) , M (f, m) W\ EI8#^ 0 ) , &>£te[fg2cD; 

DC k DC 

[»53] 



rrT% Ji5zfi»M (f, m), M (f, m)&5fc«>i\ £tt 

k DC 



v rf , , D(X(f,m),a k (f))<min k ^ j D(X(f,m),a j (f)) 

otherwise 



KTX k (f,m) = M k X {^XPte&Lto 1 5 1 -k 1 6 1 - k 
(E18) O^S^fS) 

« fX(f,m) max (f)eGk D(X(f,m),a p (f))<min D(X(f,m),a q (f)) 

X|c(f,m) = -{ »ql»)«» k 

[0 otherwise 

teTR£«-3Hfc«r£fiftLTfc«fcv ^ (^**ffr£lFB 1 5 l-k&tf&£flH*fflffl«l 52- 
[0178] £fc, -v^^ffll51-k(®8) fcXM (f, m)Sr^*T, JS-^iSS 

k 

mmmi62-um8)^x, {xmimw^43o(mi3)Kx>k^tc{xm^b^ia , 

l 

.... a ](a te^^M^^fe-CH^U mSr*i^a^fra?!li:UTt>J:v\ 

N 1 

ja^^W^m^rfT^-^^LTh^, wavelet^, DFT^/W^^ 
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Crochiere, L. R. Rabiner, "Multirate Digital Signal Processing." Eaglewood Cliffs, 
NJ: Printice-Hall,1983 (ISBN 0-13-605162-6) )„ 

[0179] sat, ±^<Dmi^^9(D^mm(D^m^^^-^m^i-r^m^n&,r(D 

^(DM<Dit ##8tSfi610{:±, CPU (Central processing Unit: cprfc^S^ffi) 62 
0, RAM (Random Access Memory) 630, ROM (Read Only Memory) 640, ^M$fE 
H^«650, A^g|S660, -f^7^— ^670S.^^680^bTV^o 
[0180] CPU620te, Wx.^ ^g|3621 , ^J^^622S.U?^^623^i-^CISC 
(Complex Instruction Set Computer)^"^, RISC(Reduced Instruction Set 
Computer)^"^(Dcp^^^«-efc^c lxv^623fi, X. [iDRAM ( 
Dynamic Random Access Memory) , SRAM (Static Random Access Memory) %£<D 

RAM630te, Will DRAM, SRAM, ^s/v^^-JJ, NV (Nonvolatile) 
RAM^<DmW^W£¥^fo^V-?&Z>o -£fcROM640te, MZ-t£. MROM( 
Mask Read Only Memory) ^O^mb#fflO¥^M^y-C&«9, #m7°n^2. 

[0181] ^^is'H^B65o^, M*-t£. ^—Yf^^mm^ y^^/^f^^^ m.%7- 

— ^O^MIE^^S, DVD-RAM (Random Access Memory) , CD-R( 
Recordable) /RW (Rewritable) ^O^xV^^fi, MO (Magneto-Optical disc) 
^(D%m%UW£M-, EEP-ROM (Electronically Erasable and 
Programmable-Read Only Memory) , y^yi/a.^^}) (flash memory) ^(D^MW^^ 

*fc, A^^660fi, 3r-#-K, ita^x^ytmvAJjT*/^ 
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[0182] £f>^ ^680te, 0H3.fi, 7—9'^ TFUXs<^ =>-l>n— /W<^m^XoX 
m&Ztl. CPU620, RAM630, ROM640, 0*gPfBifc3£itt65O % A^660RXJ^ 

m&mz&m&t&o ^\f^9xm^W)^mt^mmw-tvx\^ mri, a 

^^^^-7°#^r, %"f^9t\^X, DVD (Digital Versatile Disc) , DVD— RA 
M (Random Access Memory) „ CD— ROM (Compact Disc Read Only Memory) „ CD 
-R (Recordable) /RW (Rewritable) ^£r, ft^MlEM^iLT , MO( 
Magneto-Optical disc)^p3r, ^^^^y^UTEEP-ROM (Electronically Erasable 
and Programmable-Read Only Memory) #3rffiV^>r.i:^~e#5o 
[0183] Z.(Om^m^^y^(Dmm\^ Wmt, ^0:?W^A£lB^bfcDVD, 

(D^v^&zffim^zmj&bvxh «tv \ 

[0184] Ucfc, ^^f-^feV^TM^^cBt^^^^-mS'Kf -^x (t) 0 = 1, .... 

j 

*flul-^l5ls^«650cD7 ? -^^652^t&^$nSc r<7)#$i$iHf "^x (t)<D 

j 

ft#x (t)Sr^gBIE1t^S650{c:^bT*5#, ^<D^$GfS'li=g«650£^680 

j 

Sfcfcl, 0fl;tfi, CPU620Of)J^I^622(D$IJ^I^^ > ^$P|Elt^«650(D7 ,, n^ 
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*S631tfe*ft$tb5, RAM630lZ&m$ivfc.m-%rftWfcf*y , 7J*}-Z* CPU6201C 

-?(DAmt>, »»§P62iwmj|L, ^^623^©^*— ^tjMrt#©#«iasriSE 

[0185] CPU620fc«tS*D!aASgB^$jx5t % CPU620fi, MxL^§PISlt^S650(Dx 

j 

#£&tPo -?:CO#CPU620(i, ftlJfl¥^622<Z>fM^©fc£, RAM630O^n^A^ 

6503^ ^l35>fejR9©HJfe©^t!B^*3ttSiaiftiJ2, 50UL«l, RAM630 
5fcVS*W*X*623aS, ^ld^^9K>HJ6©^t!etJl*5rtS— ^1E«lfB90, 522£b 

[0186] ro^n^AOSiJOH^fT^^irUT, CPU620^Bl^§l|5^^^ff^ 

r<^cpu620W— /^vtv- ^*»e>^n^Ais(Eafe*ixsytrf fc, Wlk, 

#0W££oT&3^1t6£ll51i~5* V^^ASP (Application Service Provider) 
[0187] Sfem, _hKEcO#ffiO^S«, IB^^oTBtm^J^H^T^ttS^^b-f , #yfi 

[0188] *ISM^J;0^J^rf,«*«:^X.^*m#* s #^i-5««Tfcfev>Tt>, g 
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m^mm^mm^m^mx^x, 
mm±>^&^xmm£fttcmmm^immfc^ 

[2] m^mm.(Dm^m^x^x, 

[3] lf*«llB«c^f#^li^T^o-C, 
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> 

m^mmm^m^m^mx^x. 

1 

*ii»loi:U 0 (i=2, .... N-V+l)trfJlHVf@(^ft«^C>HtilEft^ii^ 

i 

^-r5^ffi#M^*6^lR]^U j = l, .... N-v+l^U d&±>1t'ib±>*ftb<D 

3 

Sg«U vSrfS ^(DmtSbU r = (d/v)cos 0 fcUfc#£*fc*5rt$, ji^^exp 

ji j i 

02 7i f t ) t?fes (n-v+ i) x (n-v+ i) (Drnmnzm (f) sr^-rs#«si:» 

ji NBF 

mmnzm (f)<omnmw{f)=H - 1 a)*NBFft?w(f)ti,xwm-rz>^ 

NBF NBF 

s&iENBFff ^ijw(f)<Ditr b <d^^?tw (f) 0 ^m^mM^^mt 

lk 
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BR54] 

N-V+I 

F(f , 0) = IWu, (f ) exp(j2nfd k C os0 / v) 

k=l 

[7] m^mmm^m^m^mxhox, 

[8] »*^llE*Ofg#^m^fet?&o-C, 

min 
max 

[9] tt##2#V^3K:fB*W>m^lfc^^fco-C, 
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do] NiN^mnm-^&m&u Mm^^xmrnztitcwmzte^xm^vft 

Mb, 

mmm^mm^m^mx-h^x^ 

m^^\^^xmm^tdmm^m^ co x (t)^^^^t 

1 M 

#fifK (f , m) , X (f, m) K^te-tZmmt, 

1 M 

1 M 

m) = [X (f, m) , X (f, m)]£, illS^Cfr<b^N{®-roO^^C (f) (i= 

1 M i 

i i 

fufE02?V<^|vWi (f)^^V(l^V^M)ffi^3<D^h7Wa (f) (p = l 

i P 

V)£rttffl1-5^Ji|ft«^ 
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p k k k 



G&55] 



M(f,m) = 



1 max ap(f )eGk D(X(f ,m),a p (f )) < min^ 



Ck D(X(f,m),a q (f)) 



0 otherwise 



ci2] N(N^2)m<Dm-%i>m&u Mm<D±>^xmm^titc^:m^^xm^r(D^ 
mmm^nom^m^mxh^x, 

mfz±>^&\,^xmm£tifrmm^m (t), . . . , x Mzmmmmmom 

1 M 

(f, m) , . . . , X (f , m) Km^rtttMb, 

1 M 

mmmm.mmm<D\m^m. (f, m), . . . , x (f, m^fb&smi^-^ivvxtt, 

1 M 

m) = [X (f, m), X (f, m)]£ % «««fefrttCNfl-f o©^^C (f) (i= 

1 M i 

l , N) \z?7*?V>>y-fZ)m\Mb, 

i i 

HufEM2<D^M^a (f)d^V(l^V^M)j@<D^3CD^]vWa (f) (p=l, .... 

i P 

tulS^10^h/VX(f, m)(C*fU mtim3(D^h^a (f)©MlrG fcU G c 

p k k 

&G ©li^^L, D ( a , /3 ) St^IvI- a t J3 £cD-^/^/tf ^^SgiliLfc^ 

k 

[15:56] 

max a p (f)€G k D ( x ( f ' m )' a P ( f )) <min aq(f)e G« DCX(f,m),a q (f)) 
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[13] m^.miim^m2tm(Dm^m^m-^h^x. 

~ « fX J <f,m)/|X J (f.m)| (|X j (f,m)| 9 6 0) 
sig n (X j (f f m))4-| 0 - (|X j (f,m)|=0) 



SrJIffiU 

[X(f ,m)/sign(Xj(f ,m)) (| Xj(f ,m) |* 0) 
|X(f,m) (|Xj(f,m)|=0) 



X(f,m) 



[14] «*^i3iH^^f^g|^i-efeo-c, 

ms8] 



\X(f ,m)/sign(X j (f ,m)) (| Xj(f ,m) |* 0) 
|X(f,m) (|Xj(f,m)|=0) 

zmMzn-otc®, <* biz 

fX(f ,m)/ 1| X(f ,m) || (|| X(f ,m) ||# 0) 
[X(f,m) (||X(f,m)||=0) 



X(f,m) 



X(f,m)<- 



Uz.1t U II X(f ,m) || ttX(f ,m) <DS /VA) 
[15] N(N2?2)i@<D{f -^S^U M^W^^-C^lJ^H^^^joV^f 

iulS-fe^f-^^v^TMiJ$H/cim?l'Kf^ax (t) x (t)£, JliSiWM^ 

1 M 

ft #{fiX (f , m) X (f, m) ^&-r6^JlUt£. 

1 M 

mnzm$i%(.mm<Dm-%-mx (f, m) x (f, m)^^5!giG9^fv^x(f, 

1 M 

m) = [X (f, m), . . . , X (f, m)] T £, J^&&fr£K]SM®-f o<£>*7**C (f) (i= 

1 M i 
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1, . . . , N) KfyxfV^y-rz^Mb, 

i i 

Y(f, m)=W(f, m)X(f, m) (DlMmcM, ftMin^th^Yif, m) = [Y (f, 

1 

m) , y (f, rriT&wm-rz^mt, 

N 

Lie] tt^«i5iatt©flr#^(i^fe"e*)o-c, 

min(M, N) j@(DMI2^2C0^b/Ua (OSriltRU 31tRL7hmin(M, N)i@OHU 

i 

|E02<D^h/Wa (f)^max(N-M, 0)fl©O^M'fc&^fcUfcfT?!lA' (f, m)£ 

&j*u tifisfT^jA' (f, m)<Dj±-T>^u-xmMmmnm%mwxrMftmw( 
[Hi m^m^^m^m^m^mxh^x, 
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